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SPECIFICATION 



TITLE OF THE INVENTION 
Terminal box 

TECHNICAL FIELD 

The present invention relates to a terminal box that includes an 
output part of a solar cell module in a solar power generation system, 
more particularly, to a terminal box to which an output cable is to be 
connected at an installation site. 

BACKGROUND ART 

A terminal box that includes an output part of a solar cell module 
is a box for housing an electric circuit in a case having one side open. 
The electric circuit includes a terminal base, a terminal block, and the 
like. On the terminal base, an electrode of the solar cell is connected. 
In the terminal block, an electric wire of a bypass diode and an output 
cable are connected to the terminal base. A potting material is applied 
on and around the electric circuit, and the side left open of the case is 
closed with a lid (for example, refer to the patent literature 1). 
The patent literature 1 

Japanese Patent Application Laid-Open No. 2001-168368 
The terminal boxes are of a type in which the output cable is 
already connected at the time of shipment, and a type in which the 
output cable is connected at a site of installation of a solar cell module. 
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The terminal box of the type in which the output cable is connected at 
the installation site does not have a cable hole, which is a through hole, 
at the time of shipment; therefore, the cable hole is made, before 
connecting the output cable, at the installation site. 
5 The portion of the terminal box where the cable hole is to be 

made on a side plate of the terminal box has a thin portion inside an 
annular groove, and it is possible to make a through hole by knocking 
out and removing a disk part inside the annular groove. 

However, the conventional terminal box described above has a 

10 structure that the electric circuit is exposed when the lid of the terminal 
box is removed. Therefore, there has been a problem that, if heat is 
generated at the electric circuit due to a bad connection caused by a 
loosened or insufficiently tightened screw that connects the electric wire 
of the output cable to the terminal base in the terminal block, the lid and 

15 the terminal block that are formed with a thermoplastic resin melt, and 
the electric circuit becomes exposed outside the terminal box, resulting 
in a short circuit. 

Moreover, the case of the terminal box is sometimes damaged 
while making the cable hole, due to slipping of a rod-shaped knockout 

20 tool when hit with a hammer. This case has also been causing the 

problem that the electric circuit becomes exposed outside the terminal 
box, resulting in a short circuit. 

In view of the above description, it is an object of the present 
invention to provide a terminal box of which a lid and a terminal block 

25 do not melt or do not take fire even when heat is generated at an 
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electric circuit, and of which a case is not damaged while knocking out 
when making the cable hole. 

DISCLOSURE OF THE INVENTION 
5 A terminal box of an output part of a solar cell module according 

to the present invention including a case and an outer lid that are 
formed with a thermoplastic resin, and a removal cable cover that is of 
a knockout type and is arranged in the case comprises an inner lid that 
covers to close an electric circuit that is housed in the case. 

10 According to the invention, because the inner lid covers to close 

the electric circuit that is housed in the case, the electric circuit is 
closed doubly by the inner lid and the outer lid. Therefore, the case 
and the outer lid do not melt to be deformed or do not cause smoke and 
ignition even if the electric circuit generates heat due to a bad 

15 connection and the like while the terminal box is in use. Furthermore, 
it is possible to prevent the deterioration of performance due to 
corrosion or degradation in insulation of the electric circuit because the 
double structure realizes higher waterproof property and higher 
dustproof property. 

20 The terminal box according to the next invention includes the 

inner lid that is formed with a flame-retardant material, and is fixed, by 
screws, to a cable base that is prepared in the case so as to fix an 
output cable placed on the cable base by holding therebetween. 

According to the invention, the inner lid to protect the electric 

25 circuit can also be used as a means to fix the output cable. 
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The terminal box according to the next invention includes a 
terminal block in which a terminal base in the electric circuit and an 
electric wire of the output cable are connected to each other are formed 
with a thermosetting resin. 
5 According to the invention, the terminal block does not melt to 

be deformed or does not cause smoke and ignition because of the heat 
generated at the electric circuit. 

The terminal box according to the next invention has the 
removal cable cover that is of a knockout type having an annular groove 
10 formed in a side plate, and in a disk part inside the annular groove, a 
groove to put a tip of a rod shaped knockout tool is formed. 

According to the invention, the groove to put the tip of the rod 
shaped knockout tool is formed near the rim of the disk part, therefore, 
when the tool is knocked with the hammer, a shear stress is 
15 concentrated to a part that is thin in thickness near the groove where 
the first rupture takes place, and because the rupture is propagated 
circularly, the knockout is possible to be made with a little force. 
Moreover, because the tip of the tool is put in the groove, it is possible 
to prevent a slip of the tip of the tool resulting in damaging other parts 
20 of the terminal box or the solar cell. 

The knockout tool for the terminal box according to the next 
invention is a screwdriver, and a shape of the groove to put the tip of a 
tool is same as a form of the tip of the screwdriver. 

According to the invention, it is not necessary to prepare a 
25 special knockout tool because the knockout can be completed with the 
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screwdriver that is used to assemble the terminal box at an installation 
site. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a perspective view of a solar cell module to which a 

terminal box according to the present invention is fixed; Fig. 2 is a 
perspective view of a back side of the solar cell module; Fig. 3 is an 
exploded perspective view of a terminal box according to an 
embodiment of the present invention; Fig. 4 is a plan view of the 

10 terminal box in a state in which an outer lid and an inner lid of the 

terminal box are removed; Fig. 5 is a perspective view of the terminal 
box in a state in which the inner lid is installed to cover an electric 
circuit; Fig. 6 is a cross-section of a removal cable cover that is a 
knockout type; and Fig. 7 is a front view of the removal cable cover that 

15 is a knockout type. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is explained in greater detail with 
reference to the accompanying drawings. 

20 Fig. 1 is a perspective view of a solar cell module to which a 

terminal box according to the present invention is fixed, and Fig. 2 is a 
perspective view of a back side of the solar cell module. A solar cell 
module 100 includes a number of solar cells 13 that are connected in 
series, a supporting frame 12 that is rectangle and is made of aluminum, 

25 and a terminal box 300 that includes an output part 200. The 
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supporting frame 12 supports the structure of the solar cell module 
protected with a front cover that has high translucency, a rear cover 14 
that has high weather resistance, and a resin that is filled between the 
front cover and the rear cover. The output part 200 is fixed to the rear 
5 cover 14. 

Fig. 3 is an exploded perspective view of a terminal box 
according to an embodiment of the present invention. The terminal 
box 300 includes a case 1 that is rectangular parallelepiped and has a 
side plate 1b that surrounds all directions of the output terminal and a 

10 bottom plate 1a leaving one side open, an inner lid 2 that covers an 

electric circuit 400, and an outer lid 3 to close the open side of the case 
1 . A triangle rib 1f is formed in the brink of the case 1 in the middle in 
length of each long side to stiffen the case 1. 

Fig. 4 is a plan view of the terminal box in a state in which the 

15 outer lid 3 and the inner lid 2 are removed. A rectangular hole 1c is 
formed in the bottom plate 1a at a part that corresponds to the electric 
circuit 400, and through the long hole 1c, a positive electrode and a 
negative electrode of the solar cells 13 that are connected in series, 
and an intermediate electrode that is connected between the solar cells 

20 13 that are connected in series are inserted and respectively connected 
to a positive terminal base 4a, a negative terminal base 4b, and an 
intermediate terminal base 4c of the electric circuit 400. 

The positive terminal base 4a reaches to a left side of a terminal 
block 6 in the figure, and the negative terminal base 4b reaches to a 

25 right side of the terminal block 6 in the figure. The intermediate 
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terminal base 4c does not reach the terminal block 6. A partition board 
1g and a partition board 1h that are formed on the bottom plate 1a 
insulate the positive terminal base 4a t the negative terminal base 4b, 
and the intermediate terminal base 4c from each other. 
5 A bypass diode 5a is overlaid on the positive terminal base 4a, 

and the both are put into an installation projection that are formed on 
the bottom board 1a, and fixed on the bottom plate 1a with a crimp ring 
14. A bypass diode 5b is overlaid on the negative terminal base 4b, 
and the both are put into the installation projection that are formed on 

10 the bottom board 1a, and then fixed on the bottom plate 1a with the 

crimp ring 14. The intermediate terminal base 4c is independently put 
into the installation projection that is formed on the bottom plate 1a, and 
then fixed on the bottom plate 1a with the crimp ring 14. 

A cathode electrode 5c of the primary bypass diode 5a is 

15 connected to the positive terminal base 4a, and an anode electrode 5d 
is connected to the intermediate terminal base 4c. A cathode 
electrode 5e of the secondary bypass diode 5d is connected to the 
intermediate terminal base 4c and an anode electrode 5f is connected 
to the negative terminal base 4b. 

20 By connecting the positive terminal base 4a, the intermediate 

terminal base 4c, and the negative terminal base 4b through the bypass 
diodes 5a, 5b as described above, if a part of the solar cell module 100 
is in a shade and acts as an electrical resistance, it is possible to 
prevent an abnormal heating of the solar cell module 100 by decreasing 

25 a current that flows through the solar cell 1 3, and it is also possible to 
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make effective use of power outputted by at least a half of the solar cell 
13 that is not in the shade among equally divided parts of the solar cell 
13 between the bypass diodes 5a, 5b. 

Each of a positive output cable and a negative output cable, 
5 which are not shown in the figure, is fit in each of two concave gaps 8a 
in a cable base 8, and connected to the positive terminal base 4a and 
the negative terminal base 4b by placing the end of the cables over the 
positive terminal base 4a and the negative terminal base 4b, and by 
putting under a press piece 6b that is pressed against the terminal 

10 block 6 by a screw 6a that is screwed into the terminal block 6. 

The electric circuit 400 that includes the terminal block 6 is 
surrounded by a partition 1d that is formed to have a continuous convex 
shape on the bottom plate 1a. The case 1 is made from a 
thermoplastic resin, but the terminal block 6 is made from a 

15 thermosetting resin. Because the terminal block 6 is formed with the 
thermosetting resin having high heat resistance, the terminal block 6 
does not melt to be deformed or does not cause smoke and ignition 
even if the electric circuit 400 generates heat on the terminal block 6 
due to a bad connection caused by a poor clamping of the terminal 

20 bases 4a, 4b and the output cables. 

Fig. 5 is a perspective view of the terminal box 300 in a state in 
which the inner lid is installed to cover the electric circuit 400. The 
positive output cable and the negative output cable are inserted into the 
case 1 through cable holes 7 that are made by knocking out. Each of 

25 the positive output cable and the negative output cable is placed to fit in 
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each of the two concave gaps 8a in the cable base 8, and connected to 
the positive terminal base 4a and the negative terminal base 4b on the 
terminal block. Then the partition 1d and the electric circuit 400 are 
closed by covering with the inner lid 2 that has a convex external-form. 
5 The inner lid 2 is set so that a convex tip 2a comes over the 

cable base 8. The output cables that are fit in the concave gaps 8a 
are held between the cable base 8 and the convex tip 2a, and then the 
inner lid 2 and the output cables are fixed to the case 1 by putting a 
mounting screw 10 into each of holes on both sides of the convex tip 2a, 

10 and screwing into each screw holes 8b that are prepared on both sides 
of the cable base 8. 

It is preferable that the inner lid 2 is manufactured with a 
flame-retardant resin that meets V-O of the UL (Underwriters 
Laboratories) standards or a metal to obtain higher flame resistance. 

15 Finally, to close the case 1, the outer lid 3 is fixed to the case 1 

by inserting a mounting screw in each of fringes 3a on each corner of 
the outer lid 3, and screwing the mounting screw into each screw hole 
11 in each fringele that are prepared on top edge of each corner of the 
case 1. 

20 Because the electric circuit 400 is closed doubly with the inner 

lid 2 and the outer lid 3, the case 1 and the outer lid 3 do not melt to be 
deformed or do not cause smoke and ignition even if the electric circuit 
400 generates heat due to a bad connection and the like while the 
terminal box 300 is in use. Furthermore, it is possible to prevent the 

25 deterioration of performance due to corrosion or degradation in 
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insulation of the electric circuit 400 because the double structure 
realizes higher waterproof property and higher dustproof property. 

Fig. 6 is a cross-section of a removal cable cover that is a 
knockout type, and Fig. 7 is a front view of the removal cable cover that 
5 is a knockout type. The removal cable covers 7 that are of the 

knockout type and to insert the output cables are arranged in the side 
plate 1b. Two of the removal cable covers 7 are prepared on one side 
of the side plate 1b that faces to the cable base 8, and one each of the 
removal cable cover 7 is prepared on each side that is right and left of 

10 the side having two removal cable covers. The removal cable cover 7 
that is of the knockout type includes an annular groove 7a, and a disk 
part 7c that is connected to the side plate 1a through a thin part 7b that 
is a bottom of the annular groove 7a. 

On an outer surface of the disk part 7c, a plus shaped groove 9a 

15 and a minus shaped groove 9b are formed so that a tip of a plus 
screwdriver or a minus screwdriver that are used as a rod shaped 
knockout tool can be put in these grooves. Both the plus shaped 
groove 9a and the minus shaped groove 8b are formed near the rim of 
the disk part 7c apart from the center. The disk part 7c is removed 

20 because the thin part 7b is gets ruptured in a ring shape by knocking, 
with a hammer, a screwdriver of which a tip is put in the plus shaped 
groove 9a or the minus shaped groove 9b, thus the cable hole 7 can be 
made through. 

The plus shaped groove 9a and the minus shaped groove 9b are 
25 formed near the rim of the disk part 7c; therefore, when hit with the 
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hammer, a shear stress is concentrated to a part of the thin part 7b near 
the plus shaped groove 9a or the minus shaped groove 9b where the 
first rupture takes place, and because the rupture is propagated 
circularly, the knockout is possible to be made with a little force. 
5 Moreover, because the screwdriver is put in the plus shaped groove 9a 
or the minus shaped groove 9b, it is possible to prevent a slip of the tip 
of the screwdriver resulting in damaging other parts of the terminal box 
300 or the solar cell 13. 

Only either of the plus shaped groove 9a and the minus shaped 
10 groove 9b may be sufficient. It may be preferable to choose the plus 
shaped groove 9a because the minus screwdriver can also be put in the 
plus shaped groove 9a. 

INDUSTRIAL APPLICABILITY 
15 As explained above, a terminal box according to the present 

invention is useful for a terminal box that includes an output part of a 
solar cell module in a solar power generation system, particularly, for a 
terminal box to which an output cable is to be connected at an 
installation site. 



